Purification and characterization of a beta-galactoside-binding soluble lectin from rat and bovine brain.
A beta-galactoside-binding activity has been detected in mammalian brain extracts using a hemagglutination test and a nerve cell aggregation assay. Inhibition studies suggested the involvement of lectin-carbohydrate interactions in these processes. In an attempt to explore further the biological role of brain lectins, the beta-galactoside-binding activity has been purified to apparent homogeneity from bovine and rat brain by salt extraction of the brain tissue and affinity chromatography on asialofetuin-agarose. The molecular weights determined by gel filtration, under native conditions on Ultrogel AcA-34, were 30,000 for the bovine brain lectin and 32,000 for the rat brain lectin; polyacrylamide gel electrophoresis in SDS gave molecular weights of 15,000 and 16,000, respectively, suggesting that the two brain lectins are dimers. Both lectins have an isoelectric point of 3.9. Amino acid composition data indicate that both lectins contain high proportions of glycine and acidic amino acids. The lectins are specific for beta-D-galactosides and related sugars and the configuration of carbon atoms 1, 2 and 4 seems of primary importance. Moreover, the nerve cell aggregation-promoting activity of the purified lectin is 300-fold that of the crude extracts.